• t 



PATENT 

ATTORNEY DOCKET NO. 06816/019002/CIT2363 



What is claimed is: 



1. A single chip camera device, comprising: 
a substrate/, having integrated thereon an image acquisition 
portion and a ccntrol portion, both of which are formed using a 
logic family that is compatible with CMOS; 

said image acquisition portion integrated in said substrate 
including an array of active pixel type photoreceptors, where 
each element of the array includes both a photoreceptor and a 
readout . amplifier ija£egrated within the same substrate as the 
photoreceptor ; 

said con^rcStL por/ion integrated in said substrate including 
a signal corytro^fl-ii^ device, controlling said photoreceptors to 
output their sighals, 

said control portion also including, integrated in said 
substrate, a timipg circuit integrated within the same substrate 
that houses the array of photoreceptors, controlling a timing of 
operation of said larray of photoreceptors. 



2 . A camera device as in claim 1 wherein said array of 
photoreceptors are controlled to output an entire row of said 
photoreceptors substantially simultaneously. 
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Qjy \ A camera device as in claim 1, further comprising double 
sampling^ charge storage elements on said substrate, 

t 1 

A camera device as in claim wherein said timing 
circuit includes a timer for first sampling a reset level on a 
first of said charge storage elements, and then for second 
sampling a signal level on a second of said charge storage 
elements . 



camera device as in claim 2 further comprising a 
f double sampling charge storage elements integrated 
bstrate; one for each of said columns. 

A camera device as in claim wherein said timing 
circuit includes a timer for first sampling all reset levels in a 
specific column on first charge storage elements, and then for 
second sampling all signal levels on second charge storage 
elements . 




4 



A camera device as in claim 1, wherein said signal 
controlMng device includes a column selector allowing selection 
of a desired column for read out, and a row selector which allows 
selection ofVa desired row for readout. 
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Xjj A camera device as in claim ^ wherein said row selector 
includes a latch element, storing a value for a row to be 
selected, and a counter, allowing incrementing of said value to 
read a next consecutive row, said latch element and said counter 
both being integrated on said substrate. 



9. A 
photorecept 



cafnera device as in claim 1, wherein said 
are photodiodes. 



or 3 



10. A camera device as in claim 1, wherein said 
photoreceptors are photogates 



11. A 3 

a subs 
portion and 
logic family 



chi£ camera device, comprising: 
ate, h&ving integrated thereon an image acquisition 
:ol portion, both of which are formed using a 
is compatible with CMOS; 



said image acquisition portion integrated in said substrate 
including an array of photoreceptors; 

said control portion integrated in said substrate including 
a signal controlling device, controlling said photoreceptors to 
output theiij signals, in a way such that a least a plurality of 
said photoreceptors output their signals at substantially the 
same time, 
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said control poroion also including, integrated in said 
substrate, a timing circuit integrated within the same substrate 
that houses the array of photoreceptors, controlling a timing of 
operation of said aJray of photoreceptors. 



12 . A camera 
controlling device 
which reads out a r; 
same time. 



evice as in claim 11, wherein said signal 
Includes a column-parallel read out device, 

f said photoreceptors at substantially the 



13 



A camera 




fvice as in claim 11, wherein said signal 
controlling device includes a column selector allowing selection 
of a desired column! f or read out, and a row selector which allows 
selection of a desired row for readout. 



A camera device as in claim 13, wherein said row 
^selectofv includes a latch element, storing a value for a row to 
be selects^, and a counter, allowing incrementing of said value 
to read a n^pct consecutive row, said latch element and said 
counter both \eing integrated on said substrate. 
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A camera device as in claim 13 , wherein said column 
selector includes presettable start and stop column decoder 
counters, which are preset to start and stop at any desired 
lue . \ 



va 



3^. A camera device as in claim 15-; further comprising an 
input data bus, connected to the camera device, values on said 
data bus being used to preset said start and stop column decoder 
counters . 

1V. # A camera device as in claim 11, wherein said array of 
photoreceptors includes an active pixel sensor, where each 

'•'zrz? \ 
2 fl \ 

JJLT element ©f the array includes both a photoreceptor and a readout 
^ amplifier\ integrated within the same substrate as the 
photoreceptor, 

18 . \/A\x:atffera device as in claim 17, wherein said readout 
amplifier N w^P preferably within and/ or associated with one 
element of tne array. 

19. A camera device as in claim 17, wherein said 
photoreceptors tare photodiodes. 
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photoreceptors are 
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device as in claim 17 , wherein said 
ptogates . 



21 



A camera 



as in claim 11, further comprising a 



mode selector device, selecting a mode of operation of said chip, 



A camera device as in claim 21, wherein said 
r ]Djar6toreci^ptors are either photogates or photodiodes, and said 
mode selector device selects a first mode of operation for 
operation with photogates, and a second mode of operation, 
different tH^n said first mode of operation, for operation with 
photodiodes . 



23. A camera device as in claim 11, further comprising a 
correlated doubleX sampling circuit. 



24. A camera fflevice as in claim 11, wherein said timing 
circuit controls reaqout from said chip in a correlated double 
sampling mode. 

a, id 

A camera device as in claim 2^ further comprising a 
differencing mode which alters readout timing in such a way that 
the value of each pixel output represents a difference between a 
current frame and a previous frame. 
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A camera device as in claim 11, wherein said timing 
.lows changing an integration time for said array of 
photoreceptors . 



A camera device as in claim 11, further comprising 
ttern noise reduction circuits, on said substrate. 




28. A camera device as in claim 11, further comprising a 
double delt A sampling element integrated on the chip, which 
shorts sampled signals during the readout cycle reducing column 
fixed pattern nddse. 

A camera device as in claim 11, further comprising a 
noise redaction circuit. 




A camera device as in claim 11, wherein said timing 
times an operation of said noise reduction circuit to 
occur during a time of the video signal which is not being 
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A single chip camera device, comprising: 



a substrate, having integrated thereon an image acquisition 
portion and a control portion, both of which are formed using a 
logic family that is compatible with CMOS; 

said image acquisition portion integrated in said substrate 
including an array of photoreceptors; 

said control portion integrated in said substrate including 
a signal controlling device, controlling said photoreceptors to 
output their signals, and including a preset buffer, allowing 
preset of at least one of a start address for output or a stop 
17, address for output; 

S said control portion also including, integrated in said 

^L; substrate, a timing circuit integrated within the same substrate 
^ that houses the array of photoreceptors, controlling a timing of 
operation of said array of photoreceptors. 



controlling device includes a column-parallel read out device, 
which reads out a row of said photoreceptors at substantially the 
same time. 



9« 





A camera device as in claim 



wherein said signal 
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ysy A camera device as in claim wherein said signal 
controlling device includes a column selector allowing selection 
of a desired column for read out, and a row selector which allows 
selection of a desired row for readout. 

3fl\ J A camera device as in claim ym further comprising an 
input data bus # connected to the camera device, values on said 
data bus being used to preset said start and stop values. 



^ A camera device, as in claim 31, wherein said array of 

photoreceptors includes an active pixel sensor, where each 
element ofv the array includes both a photoreceptor and a readout 
amplifier integrated within the same substrate as the 
photoreceptor A 




91 

. A camera device as in claim S^f^wherein said readout 
amplifier is preferably within and/ or associated with one 
element of the array. 

3rjj. A camera device as in claim ^^Jwherein said 
photoreceptors are photodiodes . 

A camera device as in claim 31^ wherein said 

y 

photoreceptors are photogates . * 
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A camera device as in claim 3J<^wherein said 



photoreceptors are either photogates or photodiodes, further 
comprising a mode selector device which selects a first mode of 
operation for operation with photogates, and a second mode of 
operation, different than said first mode of operation, for 
operation with photodiodes. 

A camera device as in claim 2^7 further comprising a 
correlated double sampling circuit integrated on the chip. 



. . , . j5 



A camera device as in claim 31^*wherein said timing 
circuit controls readout from said chip in a correlated double 
sampling mode. 

A camera device as in claim 2^ further comprising a 
differencing mode which alters readout timing in such a way that 
the value of each pixel output represents a difference between a 
current frame and a previous frame. 



A camera device as in claim 31, wherein said timing 
c&lows changing an integration time for said array of 
photoreceptors . 



- 54 - 






PATENT 

ATTORNEY DOCKET NO. 06816/019002/CIT2363 



£4. A camera device as in claim 31, further comprising a 
noise reliction circuit. 





A camera device as in claim 4*^7 wherein said timing 



circuit times an operation of said noise reduction circuit to 
occur during a time of the video signal which is not being 
displayed. 



a substrate, having integrated thereon an image acquisition 
portion and a control portion, both of which are formed using a 
logic family that is compatible with CMOS; 

said image acquisition portion integrated in said substrate 



said control portion integrated in said substrate including 
a signal controlling device, controlling said photoreceptors to 
output their signals, 

said control portion also including, integrated in said 
substrate, a timing circuit integrated within the same substrate 
that houses the array of photoreceptors, controlling a timing of 
operation of said array of photoreceptors in a first mode or in a 
second mode, depending on a type of photoreceptor being used. 




A single chip camera device, comprising: 



including an array of photoreceptors; 
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$PT. A camera device as in claim wherein said 
photoreceptor is one of a photodiode or a^photogate, and said 
array is controlled into said first mode for said photogate and 
in said second mode for said photodiode. 

(pvj A camera device as in claim wherein said array of 

photoreceptors includes an active pixel sensor, where each 
element of the array includes both a photoreceptor and a readout 
amplifier integrated within the same substrate as the 
1% photoreceptor . 



-jar 



4*^.. A camera device as in claim «4&T7 wherein said readout 
amplifier is preferably within and/ or associated with one 
element of the array. 

S<d\ A camera device as in claim i-^yfurther comprising a 
correlated double sampling circuit. 

# *z 

A camera device as in claim further comprising a 
differencing mode which alters readout timing in such a way that 
the value of each pixel output represents a difference between a 
current frame and a previous frame. 
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4 



A 

AS' 



camera device as in claim 4^P, wherein said timing 
circuit allows changing an integration time for said array of 
photoreceptors . 



. A camera device as in claim 46 further comprising a 
-fcise reduction circuit 

A camera device as in claim wherein said timing 
circuit times an operation of said noise reduction circuit to 



^y 



iu 



occur during a time of the video signal which is not being 
displayed. 



55. A single chip camera \device, comprising: 
a substrate, having integrated thereon an image acquisition 
portion and a control portion, bpth of which are formed using a 
logic family that is compatible with CMOS; 

said image acquisition portioA integrated in said substrate 
including an array of photoreceptor 

said control portion integrated in said substrate including 
a signal controlling device, controlling said photoreceptors to 
output their signals, 

said control portion also includirkj, integrated in said 
substrate, a timing circuit integrated within the same substrate 
that houses the array of photoreceptors, \ controlling a timing of 
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operation of said array of photoreceptors to read at least one 
element of the array by f irst\ reading a reset level of said at 
least one element, and subsequently, after an integration time, 
second reading a charged level \of said at least one 
photoreceptor, said reading and\ said second reading producing 
output signals based on both saip charged level and said reset 
level . U 

56. A single chip camera demce as in claim 55 wherein an 
output signal is equal to said charged level minus said reset 
level. \ 

57. A camera device as in claim 55, wherein said signal 
controlling device includes a column-parallel read out device, 
which reads out a column of said photoreceptors at substantially 
the same time. \ 

58. A camera device as in claim 55V wherein said array of 
photoreceptors includes an active pixel sensor, where each 
element of the array includes both a photoreceptor and a readout 
amplifier integrated within the same substrate as the 
photoreceptor . \ 
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59. A camera device as\ in claim 58 , wherein said readout 
amplifier is preferably withi\i and/ or associated with one 
element of the array. 

60. A camera device as ir^ claim 58, wherein said 
photoreceptors are photodiodes, 

61. A camera device as in t^laim 58, wherein said 
photoreceptors are photogates 

62. A camera device as in clkim 55, further comprising a 
mode selector device, selecting a mode of operation of said chip, 



31 



63. A camera device as in claim 62, wherein said 
photoreceptors are either photogates I or photodiodes, and said 
mode selector device selects a first Uode of operation for 
operation with photogates, and a second mode of operation, 
different than said first mode of operation, for operation with 
photodiodes . 



64. A camera device as in claim 63, further comprising a 
differencing mode which alters readout timing in such a way that 
the value of each pixel output represents^ a difference between a 
current frame and a previous frame . 
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65. A camera device \as in claim 55, wherein said timing 
circuit allows changing an integration time for said array of 
photoreceptors by changing ^ time interval between said first and 
second reading. 

66. A camera device as iA claim 55, further comprising 
fixed pattern noise reduction circuits, on chip, 

67. A camera device as in cl^rtp 55, further comprising a 
noise reduction circuit. 



68. A camera device as in clairA 67, wherein said timing 
fj circuit times an operation of said noiW reduction circuit to 
' occur during a time of the video signa]\ which is not being 

;p=r 

displayed. 

69. A camera device as in claim 67, Wherein said noise 
reduction circuit is a fixed pattern noise\reduction circuit, 

70. A camera device as in claim 67, wh&rein said noise 
reduction circuit is a column to column f ixed\pattern noise 
reduction circuit. 
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71. A single chip\camera device, comprising: 
a substrate, having integrated thereon an image acquisition 
portion and a control portion, both of which are formed using a 
logic family that is compatible with CMOS; 

said image acquisition nortion integrated in said substrate 
including an array of photoreceptors; 

said control portion integrated in said substrate including 
a signal controlling device, controlling said photoreceptors to 
output their signals, 

said control portion also including, integrated in said 
substrate, a timing circuit integrated within the same substrate 
that houses the array of photoreceptors, controlling a timing of 
operation of said array of photoreceptors; and 

a circuit, integrated on said substrate, which reduces a 
fixed pattern noise. 



72. A camera device as in claim \71, wherein said signal 
controlling device includes a column-parallel read out device, 
which reads out a row of said photoreceptors at substantially the 
same time. 
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73. A camera device as in claim 71, wherein said array of 
photoreceptors includes an active pixel sensor, where each 
element of the array includes both a photoreceptor and a readout 
amplifier integrated withimthe same substrate as the 
photoreceptor. \ 

74. A camera device as in claim 73, wherein said readout 
amplifier is preferably within^rS^d/or associated with one element 
of the array. IV 

75. A camera device as in alaim 73, wherein said 
photoreceptors are photodiodes . \ 

76. A camera device as in claVm 73 wherein said 
photoreceptors are photogates. \ 

77. A camera device as in claim \71, further comprising a 
mode selector device, selecting a mode pf operation of said chip. 
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78. A camera device >as in claim 77, wherein said 
photoreceptors are either photogates or photodiodes, and said 
mode selector device selects a first mode of operation for 
operation with photogates, arid a second mode of operation, 
different than said first mod6| of operation, for operation with 
photodiodes . 

79. A camera device as in V^laim 71, wherein said timing 
circuit controls readout from sa^d chip in a correlated double 
sampling mode. 



80. A camera device as in claim 78, further comprising a 
differencing mode which alters reado\it timing in such a way that 
the value of each pixel output represents a difference between a 
current frame and a previous frame. 



81. A camera device as in claim 7D_, wherein said circuit 
that reduces fixed pattern noise include^ at least one charge 
storage device, sampling a level indicative of reset 
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82. A camera device aa in claim 71, wherein said circuit 
that reduces fixed pattern nod.se includes at least two charge 
storage devices, one controlled by said timing circuit to first 
sample a level indicative of re^et, and another controlled by 
said timing circuit to second sample a level indicative of a 
charged device. 

83. A camera device as in cl^im 82, further comprising a 
shorting element that shorts together said two charge storage 
devices prior to sampling said resen level. 



m 



84. A camera device as in claim\82, wherein said timing 
circuit allows changing an integration time for said array of 
photoreceptors by changing a time between said first sample and 
said second sample. 



85. A camera device as in claim 851 wherein said timing 
circuit times an operation of said fixed pattern noise reduction 
circuit to occur during a time of the vide^o signal which is not 
being displayed. 



- 64 - 



PATENT 

ATTORNEY DOCKET NO. 06816/019002/CIT2363 



J8r£. A single chip camera device, comprising: 



a substrate, having integrated thereon an image acquisition 
portion and a control portion, both of which are formed using a 
logic family that is compatible with CMOS; 

said image acquisition portion integrated in said substrate 
including an array of photoreceptors; 

said control portion integrated in said substrate including 
a signal controlling device, controlling said photoreceptors to 
output their signals, 

said control portion also including, integrated in said 
substrate, a timing circuit integrated within the same substrate 
that houses the array of photoreceptors, controlling a timing of 
operation of said array of photoreceptors, 

said control portion including common logic elements to 
control row and address decoders and delay counters. 



controlling device includes a column-parallel read out device, 
which reads out a column of said photoreceptors at substantially 
the same time. 





wherein said signal 
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A camera device as in claim &6 , wherein said signal 
controlling device includes a column selector allowing selection 
of a desired row for read out, and a row selector which allows 
selection of a desired row for readout. 



A camera device as in claim ^8 wherein said row 
selector includes a latch element, storing a value for a row to 
be selected, and a counter, allowing incrementing of said value 
to read a next consecutive row, said latch element and said 
counter both being integrated on said substrate. 



&v . A camera device as in claim &&, 



wherein said column 
selector includes presettable start and stop column decoder 
counters, which are preset to start and stop at any desired 
value . 

J9T. A camera device as in claim -9-0, further comprising an 
input data bus, connected to the camera device, values on said 
data bus being used to preset said start and stop column decoder 
counters . 
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y's&Z- A camera device as in claim £-6", wherein said array of 
photoreceptors includes an active pixel sensor, where each 
element of the array includes both a photoreceptor and a readout 
amplifier integrated within the same substrate as the 
photoreceptor . 



JJ3\ A camera device as in claim £2", wherein said readout 
to 

amplifier is preferably within and/ or associated with one 
element of the array. 

. A camera device as in claim 92*, wherein said 
photoreceptors are photodiodes. 



25 . A camera device as in claim J>-2 wherein said 
photoreceptors are photogates . 



IB ^o/^JJ^. A camera device as in claim JB6, further comprising a 
/mode selector device, selecting a mode of operation of said chip. 
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ip - „ ■ ^ 

3^7. A camera device as m claim 9*6^ wherein said 
AS /J 

photoreceptors are either photogates or photodiodes, and said 
mode selector device selects a first mode of operation for 
operation with photogates, and a second mode of operation, 
different than said first mode of operation, for operation with 
photodiodes . 



A camera device as in claim JSr6 , further comprising a 

/V 

correlated double sampling circuit. 

A camera device as m claim .8-6* wherein said timing 
circuit controls readout from said chip in a correlated double 
sampling mode. 

A camera device as in claim further comprising a 
differencing mode which alters readout timing in such a way that 
the value of each pixel output represents a difference between a 
current frame and a previous frame. 

A camera device as in claim wherein said timing 
Circuit allows changing an integration time for said array of 
photoreceptor 
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A camera device as in claim 8*T, further comprising a 
noise reduction circuits, on chip. 



A camera device as in claim 1&2 , wherein said timing 
circuit times an operation of said noise reduction circuit to 
occur during a time of the video signal which is not being 
displayed. 



£JMi\ A camera device as in claim wherein said noise 

reduction circuit is a fixed pattern noise reduction circuit. 

ljE^ A camera device as in claim lj>2, wherein said noise 
reduction circuit is a column to column fixed pattern noise 
reduction circuit. 

if 

JLG€^ A\single chip camera device, comprising: 
a substraVe^. having integrated thereon an image acquisition 

portion and a c©ndrol portion, both of which are formed using a 

logic family tha\ is compatible with CMOS; 

said image acquisition portion integrated in said substrate 

including an array \f photoreceptors arranged in rows and 

columns; 
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a charge storage element, associated with each said column; 



said control portion 
a signal controlling devic 
output their signals, 

said control portion 



Integrated in said substrate including 
, controlling said photoreceptors to 



also including, integrated in said 
substrate, a timing circuit integrated within the same substrate 
that houses the array of photoreceptors, controlling a timing of 
operation of said array ofc photoreceptors; 

said control portio/f including common logic elements to 
control all pixels on a/ ^ele/t^ed row to sample said all pixels 



onto said charge storag^ 




tUJ 

A device as in 

5 ; : 

31 control said pixels to f 
S § row, and then to sample 
M: elements to produce infofrrmat 
m indicative of a differen 



77 

iO-eT A device as in 
includes a plurality of 
respectively associated 



ents substantially simultaneously. 

V> 

claim 2-#6, wherein said logic elements 
rst sample a reset level of each said 
charged level of said charge storage 
ion indicating a correlated signal 
e therebetween . 



1^ 

claim lj>6 # wherein said control portion 
column selection p-channel transistors, 
with each column, said transistors being 



turned on to sample a column. 
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1f 75, 

y^S. A device as in claim 1-eiT,/ wherein there is one of said 
charge storage elements associated with each of said columns 



A device as in claim Xffi> , wherein there are two of 
said charge storage elements associated with each of said 
columns . 



J*%T. A camera device as i 
photoreceptors includes an act 
element of the array include 
amplifier integrated within 
photoreceptor . 




i,m wherein said array of 

r, where each 
ceptor and a readout 
rate as the 



JUrST. A camera device as / iar-'-claim >3rl, wherein said readout 
amplifier is preferably withip and/or associated with one element 
of the array. 



JLi3*: A camera device as in claim Jlil, wherein said 



photoreceptors are photodiodes 



S2 



so 



li4*. A camera device 
photoreceptors are photogat^s 



s in claim jWn, wherein said 
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(yy A camera device as in claim further comprising a 

mode selector device, selecting a mode of operation of said chip. 



A camera device as in claim wherein said 

fctoredaptors are either photogates or photodiodes, and said 
mode selector device selects a first mode of operation for 
operation with photogates, and a second mode of operation, 
different tha^j said first mode of operation, for operation with 
photodiodes . 

\A cameraMevice as m claim wherein said timing 

circuit alloWs changing an integration time for said array of 
photoreceptors^ 




118. A single chip camera device, comprising: 
a substrate, having integrated thereon an image acquisition 
portion and a control portionjQ both of which are formed using a 
logic family that is compatibly with CMOS; 

said image acquisition portion integrated in said substrate 
including an array of photoreceptors arranged in rows and 
columns; 

a charge storage element, associated with each said column; 
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said control portion integrated in said substrate including 
a signal controlling device\ controlling said photoreceptors to 
output their signals, \ 

said control portion also including, integrated in said 
substrate, a timing circuit integrated within the same substrate 
that houses the array of photoreceptors, controlling a timing of 
operation of said array of photoreceptors; 

said control portion including logic elements to control a 
double delta sampling, integrated ran the chip, which shorts 
sampled signals during the readout\rycle, thereby reducing column 
fixed pattern noise. I ys) 

119. A camera device as in claim 118, wherein said signal 
controlling device includes a column-parallel read out device, 
which reads out a row of said photoreceptors at substantially the 
same time. \ 

120. A camera device as in claim 118V wherein said signal 
controlling device includes a column selecupr allowing selection 
of a desired column for read out, and a row\selector which allows 
selection of a desired row for readout. \ 
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121. A camera device as in claim 118, wherein said array of 
photoreceptors includes ar\ active pixel sensor, where each 
element of the array includes both a photoreceptor and a readout 
amplifier integrated withinYthe same substrate as the 
photoreceptor . \ 

122. A camera device as in claim 121, wherein said readout 
amplifier is preferably within and/ or associated with one 
element of the array. / |A] 

fU 123. A camera device as in claim 121, wherein said 

m photoreceptors are photodiodes. \ 

y i \ 

m 124. A camera device as in claim\121, wherein said 

H l photoreceptors are photogates . \ 

\ 

^ 125. A camera device as in claim 118\ further comprising a 

mode selector device, selecting a mode of operation of said chip. 
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126. A camera device\ as in claim 125, wherein said 
photoreceptors are either pLhotogates or photodiodes, and said 
mode selector device selects a first mode of operation for 
operation with photogates, and a second mode of operation, 
different than said first moqe of operation, for operation with 
photodiodes . 



" s 



127. A camera device as in claim 118, wherein said timing 
circuit allows changing an integjration time for said array of 
photoreceptors . 

128. A single chip camera device, comprising; 
a substrate, having integrated thereon an image acquisition 

portion and control portion, both of which are formed using a 
logic family that is compatible withACMOS. 

said image acquisition portion integrated in said substrate 
including an array of photoreceptors In rows and columns; 

first and second charge storage elements, associated with 
each said column; 

said control portion integrated in Ipaid substrate including 
a signal controlling device, 

said control portion also including, integrated in said 
substrate, a timing circuit integrated within the same substrate 
that houses the array of photoreceptors, controlling a timing of 
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operation of said array o A photoreceptors, controlling said 
photoreceptors to output their signals such that said first 
charge storage element recedes the signal indicative of reset 
and said second charge storage element receives a signal 
indicative of a charged state! 

said control portion including a shorting element, formed on 
said substrate which shorts between said first and second charge 
storage elements to reduce noisa prdduced thereby. 

12 9. A device as in claim 1^8, wherein said photoreceptors 
are controlled to read out an entire column of information at one 
time, wherein there are one of said\first and second charge 
storage elements on said substrate for each element of said 
column, and wherein there is one of said shorting elements on 
said substrate for each of said columna. 

13 0. A camera device as in claim 128, wherein said array of 
photoreceptors includes an active pixel sensor, where each 
element of the array includes both a photoreceptor and a readout 
amplifier integrated within the same substrate as the 
photoreceptor. \ 
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131. A camera device as in claim 13 0, wherein said readout 
amplifier is preferably with\Ln and/or associated with one element 
of the array. 

132. A camera device as Vn claim 13 0, wherein said 
photoreceptors are photodiodes \ 

133. A camera device as in \2laim 130, wherein said 
photoreceptors are photogates 

134. A camera device as in cl^Lm 12 8, wherein said timing 
circuit allows changing an integration time for said array of 
photoreceptors with changing timings of said first and second 
charge storage elements. 



A method of controlling a single chip camera, 
comprising : 

integrating, on a single substrate, an image acquisition 
portion and a control portion, both of which are formed using a 
logic family that is compatible with CMOS, said image acquisition 
portion integrated in said substrate including an array of 
photoreceptors, and a signal controlling device, controlling said 
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photoreceptors and a timing circuit integrated within the same 
substrate that houses the array of photoreceptors, controlling a 
timing of operation of said array of photoreceptors; 

determining a first mode of operation for said 
photoreceptors being photogates, and a second mode of operation 
for said photoreceptors being photodiodes; 

using said on-chip timing and control circuit to control 
sequences for accessing rows in a specified order depending on 
said mode of operation, using a first sequence for said first 
mode of operation for photogates, and a second mode of operation 
for said second mode for photodiodes, a timing for said first 
mode being different than a timing for said second mode. 

136. A method of controlling a single chip camera, 
comprising : Piw' 

integrating, on a single substrate, an image acquisition 
portion and a control portion, bohh of which are formed using a 
logic family that is compatible with CMOS, said image acquisition 
portion integrated in said substrate \including an array of 
photoreceptors with output nodes, and ja signal controlling 
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device, controlling said photoreceptors and a timing circuit 
integrated within the same substrate that houses the array of 
photoreceptors, controlling a timing of operation of said array 
of photoreceptors; \ 

resetting said output nodes; 

sampling a reset value as a first sample; 

allowing said photoreceptors to accumulate charge, after 
resetting said output nodes; \ 

sampling said output nodes afiter accumulating said charge, 
producing output signals indicative of a difference between said 
reset value and said sampled value after accumulating said 
charge . fxVjf 

137. A method in claim 137 wherein said reset level is 
sampled during a blanking interval of qhe video signal. 

138. A method of controlling a single chip camera, 
comprising: \ 

integrating, on a single substrate, an image acquisition 
portion and a control portion, both of whiah are formed using a 
logic family that is compatible with CMOS, said image acquisition 
portion integrated in said substrate including an array of 
photoreceptors with output nodes, and a signal controlling 
device, controlling said photoreceptors and a timing circuit 
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integrated within the same ^substrate that houses the array of 
photoreceptors, controlling la timing of operation of said array 
of photoreceptors, and also integrating at least two charge 
storage elements on said substrate; 

first, shorting together \ specified nodes of said two charge 
storage elements ; \ 

after said first shortingA sampling voltages on said charge 
storage elements, said voltages p e i n g related to one another. 

139. A method as in claim 1B8, further comprising: 
sampling a reset value as a mrst sample; 

allowing said photoreceptors tflo^sfccumulate charge, after 
resetting said output nodes; \\" 

sampling said output nodes after accumulating said charge, 
producing output signals indicative of. a difference between said 
reset value and said sampled value aftter accumulating said 
charge . \ 

140. A single chip camera device, \ comprising : 

a substrate, having integrated therWon an image acquisition 
portion and a control portion, both of which are formed using a 
logic family that is compatible with CMOS* 
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said image acquisition portion integrated in said substrate 
including an array of photoreceptors and a noise reduction 
circuit; \ 

said control portion integrated in said substrate including 
a signal controlling device, controlling said photoreceptors to 
output their signals, ; r/^ 

said control portion also occluding, integrated in said . 
substrate, a timing circuit integrated within the same substrate 
that houses the array of photoreceptors, controlling a timing of 
O operation of said array of photoreceptors and controlling an 
M= operation of said noise reduction circuit to occur during a time 
p when signals are not being read from said array of 
||| photodetectors . \ 

\ 
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